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(5 7) Abstract: 

PURPOSE: To obtain the resin compsn. excellent in light-scattering properties and flame retardance and good 
in weather resistance and mechanical strengths by compounding a methacrylate resin with a phosphorus-base 
flame retardant, barium sulfate, and titanium oxide. 

CONSTITUTION: 100 pts.wt. methacrylate resin is compounded with a phosphorus- base flame retardant. 
barium sulfate pref: in amt. of 0.1-3 pts.wt., and titanium oxide pref. in an amt, of 0.01-0.2 pt.wt. to give the title 
compsn. The compsn. is practically used by injection molding its pellets or by fabricating, e.g. by vacuum- 
forming, a sheet produced by extrusion molding the pellets. The pellets are produced usually by sufficiently 
mixing by stirring those ingredients on a tumbler, a Henschel mixer, etc.. and melting and kneading the mixture 
on an extruder. 
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* NOTICES * 

Japan Patent Office is not respons ibl^l^r any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 

CLAIMS 
[Claim(s)] 

[Claim 1] The optical diffusibility methacrylic system resin constituent which consists of methacrylic system 
resin, the. Lynn system flame retarder, a barium sulfate, and titanium oxide and by which flameproofing was 
carried out. 



[Translation done.] 
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'* NOTICES * 



le^or 



Japan Patent Office is not responsibl^^r any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 

[0001] 

[Industrial Application] This invention relates to the optical diffusibility methacrylic resin constituent which is 
used for lighting covering, a signboard, an annunciator, a visual equipment, etc. and by which flameproofing was 
carried out, and its ejector plate. 
[0002] 

[Description of the Prior Art] Although methacrylic resin has the outstanding transparency, weatherability, and a 
mechanical strength and is used widely today, it is used for the methacrylic resin which is originally transparence 
by it in the application fields, such as lighting covering and a signboard, for example by adding the inorganic or 
organic particle from which a refractive index differs, changing translucence thru/or opaquely. 
[0003] However, the present condition is seldom used for the application as which methacrylic resin's belongs to 
the category of inflammable resin, and fire retardancy's is required for the fault. In order to give optical 
diffusibility. the approach of blending with methacrylic resin the transparence particle from which a refractive 
index differs is well-known. For example, crosslinked polymer with a particle diameter of 30-300 micrometers to 
which a barium sulfate, a barium carbonate, a quartz, a crystalline silica, an amorphism silica, glass, lithium 
fluoride, calcium fluoride, and an aluminum hydroxide become JP.61-159440,A from alkyi methacrylate / aromatic 
series vinyl / alkyI acrylate as an organic light diffusion agent again is mentioned to JP.62-273230,A as a 
transparence inorganic particle. 

[0004] On the other hand, it considers as the approach of carrying out flameproofing of the methacrylic resin, 
without making the proposal of the former many also about flameproofing of methacrylic resin, and spoiling not 
much the weatherability which is the description of methacrylic resin original, transparency, and a mechanical 
strength, and most techniques which blend the organic compound which contains a halogen and the Lynn 
element in intramolecular are proposed. For example, in JP,56-26264,B, it is a methyl methacrylate. The polymer 
used as a principal component, halogen-containing Pori phosphonate. orthophosphoric acid triester. The 
constituent which consists of halogen-containing phosphorous acid triester to JP,59-206454.A again And 
methacrylic resin and halogen-containing poly phosphonate. The constituent which consists of halogen- 
containing poly phosphate to JP.61-1 15950,A And methacrylic resin and chlorinated phosphoric ester. And the 
ejector plate to which the constituent which consists of tetrabromobisphenol A **. and becomes JP.3-106630.A 
from methacrylic resin and tris (TORIBUROMO) neopentyl phosphate is indicated 
[0005] 

[Problem(s) to be Solved by the Invention] In order to give optical diffusibility to methacrylic resin, when the 
particle, especially the inorganic particle were added as a light diffusion agent, fire retardancy fell remarkably, 
and in order to have carried out flameproofing of the methacrylic resin containing a particle, it had the trouble 
that the need of adding so much a flame retarder like the organic compound which contains a halogen and the 
Lynn element in intramolecular arose. However, they were the thermal resistance of the constituent obtained 
since a flame retarder is contained so much, weatherability. and the thing that the fall of a mechanical strength 
cannot accept easily greatly. 

[0006] The addition of a flame retarder was lessened as much as possible under this situation, the fall of burning 
resistance, weatherability, and a mechanical strength was small, or a grant technique of optical diffusibility over 
the methacrylic resin which does not have a fall more preferably was desired strongly. As a result of examining 
wholeheartedly the grant technique of flameproofing of methacrylic resin, and optical diffusibility. by blending the 
Lynn system flame retarder with methacrylic resin, and controlling the addition of a barium sulfate and titanium 
oxide, without fire retardancy falling, compared with the conventional optical diffusibility constituent, this 
invention person finds out that optical diffusibility can be given, and came to complete this invention 
[0007] 
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consists of methacrylic system resih' 



te. and titanium oxide, and 



[Means for Solving the Problem] ThaU^this invention relates to the methacrylic resin constituent which 
•ylic system resihl^^ Lynn system flame retarder, a bariun-^ba 

its ejector plate. As a Lynn system flame retarder. one sort chosen from thoria^Wphosphoric ester, diaryl 
phosphoric ester, mono-aryl phosphoric ester, an aryl phosphonic acid compound, an aryl phosphine oxide 
compound, condensation aryl phosphoric ester, alky! halide phosphoric ester, halogen-containing condensed- 
phosphoric-acid ester, halogen-containing condensation phosphonate, halogen-containing phosphite, etc. or two 
sorts or more of mixture can be mentioned. As a concrete example, it is triphenyl phosphate. 9. 1 0-dihydro-9- 
OKISA-10-phosphaphenanthrene-10-oxide. phenylphosphonic acid, tris (chloro ethyl) phosphate, tris (dichloro 
propyl) phosphate, tris (TORIBUROMO neopentyl) phosphate, the compound expressed with the following 
structure expression, and especially a desirable thing is tris (TORIBUROMO neopentyl) phosphate 
[0008] 
[Formula 1] 
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[0009] 
[Formula 2] 
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[Formula 3] 
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[001 1] It is desirable still more desirable that it is the range of 1 - 10 weight section to the methacrylic resin 
100 weight section, and the addition of the Lynn system flame retarder is 1 - 5 weight section. When an addition 
is under 1 weight section, the fire retardancy of a constituent or an ejector plate is low, and when exceeding 10 
weight conversely, the fall of thermal resistance, weatherability. and a mechanical strength will become large. 
Although it is a well-known technique as an approach of giving optical diffusibility to methacrylic resin to use a 
barium sulfate and titanium oxide, the barium sulfate is mainly used from a price side or the ease of handling. 
However, although dispersibility of a barium sulfate is comparatively good, in not demonstrating the obliterating 
power which was excellent when it did not add so much, fire retardancy is reduced to a constituent or an ejector 
plate. On the -other hand, although titanium oxide demonstrates the obliterating power excellent in little addition, 
carrying out homogeneity distribution has lack of hiding and a problem of a cone difficultly. 

[0012] The description of this invention is the ability to give the outstanding optical diffusibility ability, without 
spoiling the fire retardancy of a constituent or an ejector plate, employing the advantage of such both sides 
efficiently. Although an addition can be chosen according to desired optical diffusibility ability, the addition of a 
barium sulfate has the desirable range of 0.1 - 3 weight section to the methacrylic resin 100 weight section, and 
is 0.5 - 2 weight section more preferably. If the dispersion engine performance of light is low in below the 0.1 
weight sections, the lack of hiding of an ejector plate is seen and an addition exceeds 3 weight sections 
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conversely, a constituent or the fire-^«^stant engine performance of an ejecto^late will be reduced 
remarkably. Especially in the case oi^pimergency exit sign lighting, although i^Bequired that total light 
transmission should be 33 - 35%, if independent use of the barium sulfate is car^K out and an addition is made 
[ many ] in order to realize this transmission, the fire-resistant engine performance will be reduced. 
[0013] Moreover, the addition of titanium oxide has the desirable range of the 0,01 - 0.2 weight section to the 
methacrylic resin 100 weight section, and is the 0.05 - 0.15 weight section more preferably. If the dispersion 
engine performance of light is low and exceeds the 0.2 weight section conversely to the top where it is difficult 
to carry out homogeneity distribution when there are few additions than the 0.01 weight section, it will become 
disadvantageous in respect of cost. Therefore, in order to perform effectively control and lack-of-hiding 
prevention of light transmission, it becomes advantageous to use together and use a barium sulfate and titanium 
oxide in the above-mentioned range. 

[0014] The board thickness of an ejector plate is 0,5-3mm, and is 1-2mm preferably. The problem on a 
mechanical strength — if board thickness exceeds 3mm, fire retardancy will fall, and when board thickness is 
less than 0.5mm. the rigidity of a plate runs short ~ arises. As methacrylic system resin in this invention, they 
are the resin which consists of 80 - 99 % of the weight of a methyl-methacrylate units, and 1 - 20 % of the 
weight of acrylic-acid alkyi units, and/or b. The resin which consists of 30 - 99 % of the weight of methyl- 
methacrylate units and 1 - 70 % of the weight of aromatic series vinyl units is raised. 

[0015] a) the resin which consists of a methyl-methacrylate unit boiled and described and an acrylic-acid alkyl 
unit has the outstanding weatherability and transparency, and can manufacture them by the well-known radical 
polymerization method, i.e., a suspension-polymerization method, the solution polymerization method, a bulk- 
polymerization method, etc. When there are few ratios of a methyl-methacrylate unit than 80 % of the weight, the 
fall of heat-resistant deformans of a constituent is large, and if it exceeds 99 % of the weight conversely, it will 
become easy to pyrolyze, and it is not all desirable. The range where molecular weight is desirable is 50,000- 
500.000 in weight average molecular weight, and especially desirable range is 100,000-300,000. 
[0016] b) the resin which consists of a methyl-methacrylate unit boiled and described and an aromatic series 
vinyl unit has low hygroscopicity compared with the resin of a. and has good fabrication nature. Styrene. alpha 
methyl styrene, vinyltoluene. etc, can be mentioned as aromatic series vinyl, and it can manufacture by the well- 
known radical polymerization method, i.e., a suspension-polymerization method, the solution polymerization 
method, a bulk-polymerization method, etc. If the weatherability of a constituent is bad when there are few 
ratios of a methyl-methacrylate unit than 30 % of the weight, and it exceeds 99 % of the weight conversely, it will 
become easy to pyrolyze, and neither agrees for the purpose of this invention. The range where molecular weight 
is desirable is 100,000-500,000 in weight average molecular weight, 

[0017] The resin constituent of this invention processes the ejector plate which carried out injection molding of 
the pellet or was manufactured by extrusion molding by approaches, such as a vacuum forming, and practical 
use is presented with it. As an approach of manufacturing a pellet, after carrying out churning mixing of 
methacrylic system resin, the Lynn system flame retarder, a barium sulfate, and the titanium oxide enough with a 
tumbler, a Henschel mixer, etc., the approach of carrying out melting kneading with an extruder is common. 
[0018] Moreover, as an approach of manufacturing an ejector plate, after carrying out churning mixing of • 
methacrylic resin, the Lynn system flame retarder, a barium sulfate, and the titanium oxide enough with a 
tumbler, a^Henschel mixer, etc., there is an approach of making it into the ejector plate which extrudes and has 
the shape of desired board thickness, width of face, and a front face with a roll continuously in tabular with an 
extruder with a direct T die, or the approach of making it into an ejector plate by the approach that it is the 
same once making it a pellet. 

[0019] The ejector plate of this invention includes the laminate which has the layer which becomes one side of 
the layer which consists of a resin constituent of the laminate obtained by laminating a methacrylic resin film 
with a thickness of 1 0-500 micrometers [ besides the ejector plate of the monolayer which consists of resin 
constituents of this invention ] to one side of the ejector plate manufactured from the resin constituent of this 
invention, or both sides, and this invention manufactured by the co-extruding method, or both sides from 
methacrylic resin with a thickness of 1-100 micrometers. 

[0020] The resin constituent of this invention can include a well-known anti-oxidant. an ultraviolet ray 
absorbent, a release agent, lubricant, an antistatic agent, a fluorescent brightener. a bluing agent, a stain 
pigment, etc. within limits which do not deviate from the purpose of this invention if needed. The resin 
constituent of this invention and its ejector plate are effective in the application of lighting covering, a signboard, 
an annunciator, a visual equipment, etc, by the outstanding optical diffusibility, fire retardancy, good 
weatherability. and the mechanical strength. 
[0021] 

[Example] Although an example explains this invention in more detail below, this invention is not restricted at all 
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by these examples. . 

[An example 1, 2] After carrying_out the suspension polymerization of the simpl^Ribstance mixture of methyl- 
methacrylate / methyl-acrylate / lauroyi peroxide / n-octyl-mercaptan =95/5/0.2/0.2 (weight ratio) and rinsing 
the obtained polymer particle enough, it dried and methacrylic resin (A) was obtained. It was 150.000 when the 
weight average molecular weight of the obtained methacrylic resin was measured with gel permeation 
chromatography. 

[0023] Next, churning mixing of the 2-(5-methyl-2-hydroxyphenyl) benzotriazol was carried out for 90 seconds 
by the ratio of Table 1 as methacrylic resin (A), a barium sulfate, titanium oxide, tris (TORIBUROMO neopentyl) 
phosphate, and an ultraviolet ray absorbent with the Henschel mixer made from Mitsui Miike Chemically-modified 
Opportunity (FM10B mold). Melting mixing of this mixture was carried out with the biaxial extruder made from 
NAKATANI Machine (AS30 mold), and the pellet of opalescence was produced. Furthermore, the obtained pellet 
was extruded with the biaxial extruder which attached the T die. it cooled with a metal roll, and the ejector plate 
with a width of face [ of 20cm ] and a thickness of 2.0mm was manufactured. 

[0024] In this way. the test piece with a die length [ of 125mm ] and a width of face of 12.5mm was cut down 
from the manufactured plate, and the burning resistance of a test piece was measured according to the test 
method C specified to JIL5502 ("emergency-exit^sign-lighting technical-standards" attached document 7). A 
test piece with a die length [ of 50mm ] and a width efface of 50mm is cut down similarly, and it is JIS. The 
total light transmission of a test piece was measured according to the test method specified to K7105 (the 
optical characteristic test approach of plastics), moreover, yellowing after holding a test piece for two weeks at 
75 degrees C in a mercury-vapor lamp irradiation test (high-speed radiationproofing test) machine — viewing 
estimated whenever. A result is shown in Table 1. 
[0025] 

[An example 3. 4] an example 1 — the same — carrying out — methacrylic resin, a barium sulfate, titanium 
oxide, tris (TORIBUROMO neopentyl) phosphate, and 2-(5-methyl-2-hydroxyphenyl) benzotriazol ~ the ratio of 
Table 2 — churning mixing — carrying out — milk — the ejector plate with a width of face [ of 20cm ] and a 
thickness of 1.5mm was manufactured after producing a white pellet. The predetermined test piece was 
produced and burning resistance and total light transmission were measured. A result is shown in Table 2 
[0026] 

[The example 1 of a comparison] except for having changed as given [ the loadings of tris (TORIBUROMO 
neopentyl) phosphate ] in Table 1 — an example 1 — the same — carrying out — methacrylic resin (A), a 
barium sulfate, titanium oxide, and 2-(5-methyl-2-hydroxyphenyl) benzotriazol — the ratio of Table 1 — 90- 
second churning mixing — carrying out — milk — the ejector plate with a width of face [ of 20cm ] and a 
thickness of 2.0mm was manufactured after producing a white pellet. The predetermined test piece was 
produced and burning resistance and total light transmission were measured. A result is shown in Table 1 
[0027] . ■ • " 

[The example 2 of a comparison] the example 1 of a comparison — the same — carrying out — methacrylic 
resin (A), a barium sulfate, titanium oxide, and 2-(5-methyl-2-hydroxyphenyl) benzotriazol ~ the ratio of Table 1 
— 90-second churning mixing — carrying out — milk ~ the ejector plate with a width of face [ of 20cm ] and a 
thickness of 2.0mm was manufactured after producing a white pellet. The predetermined test piece was 
produced and burning resistance and total light transmission were measured. A result is shown table 1 
[0028] 

[The example 3 of a comparison, 4] Except having changed as the loadings of a barium sulfate and titanium oxide 
were indicated to Table 2. the ejector plate with a width efface [ of 20cm ] and a thickness of 1:5mm was 
manufactured after producing the pellet of opalescence like the example 1 of a comparison, and burning 
resistance and total light transmission were measured. A result is shown table 2 
[0029]' 
[Table 1] 
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[0031] mk 

zryuc J 




[Effect of the Invention] The methacryfic system resin constituent of this inven^m and its ejector plate have 
the outstanding optical diffusibility and fire retardancy. and its weatherability and mechanical strength which are 
the description of methacrylic system resin original are also good. 



[Translation done.] 
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